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Hobby Horse Boneshaker High Wheeler Rover (DFS) Safety (PTS) modern bicycle

abbreviation HH BS HW RO SA MB        
yearb 1820s 1860s 1870s 1880s 1890s 1980s 
       mass (kg) 23.7 24.5 15 20 16.5 12.1 
handlebar height  (m) 1.26 1.22 1.40 1.20 1.30 0.95 
saddle height (m) 0.86 0.99 1.31 0.95 1.01 0.90 
front wheel diameter (m)  0.725 0.89 1.27 0.75 0.71 0.64 
rear wheel  diameter (m)  0.725 0.74 0.44 0.75 0.71 0.64 
distance travelled per pedal revolution (m) — 2.80 3.99 4.45 5.50        5.02c  
tyre thickness (mm) 20 20 20 20 40 45 
rim or spokes wood wood metal metal metal metal 
tyres metal metal solid rubber solid rubber pneumatica  pneumatica  
brakes no rear front front front front or rear 
bike + subject frontal area (m2)   0.46 ± 0.02

 
 0.44 ± 0.02  0.55 ± 0.01  0.48 ± 0.01  0.49 ± 0.03  0.46 ± 0.01

 rolling resistance, Cr   0.0268 ± 0.0018   0.0284 ± 0.0026   0.0158 ± 0.0020   0.0200 ± 0.0029    0.0083 ± 0.0037   0.0084 ± 0.0037 
air den

aFront and rear wheel pressure during the experiments: 4 bar (405 kPa).
bPeriod of production/introduction of the model. For details see Dodge (1996).
cThis distance corresponded to the chainwheel/cog choice of the subjects at all the investigated speeds.

sity, ρ (kg.m−3) 1.193 1.192 1.186 1.200 1.195 1.201 

 

     

Table 1.  The bicycles, technical data

(Abbreviations: DFS, diamond-frame safety; PTS, pneumatic-tyre safety.)
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Table 2.  Summary of the results

(Each symbol (upward arrow, increase; equals sign, no change; downward arrow, decrease)  
the comparison with respect to the preceding bicycle or gait. Metabolic changes are boxed to
discriminate them from mechanical results.) 
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